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ABSTRACT
Ovine prolactin prolonged the life span of the corpora 
lutea of initially cyclic hypophysectomized hamsters and 
initially cyclic hamsters with intact pituitaries. Neither 
porcine PSH nor equine LH prolonged the life span of the 
corpora lutea of cyclic animals with intact pituitaries.
The corpora lutea of initially cyclic animals with intact 
pituitaries remained hyperemic when the animals received 
pituitary grafts, but grafts failed to maintain the corpora 
lutea of hypophysectomized animals. The corpora lutea 
of pseudopregnant hysterectomized animals with intact 
pituitaries remained hypermic 14 to 16 days. Pituitary 
grafts did not prolong the life span of the corpora lutea 
of hysterectomized animals beyond 16 days. Prolactin is 
luteotropic in the hamster but requires a synergist which 
is present as a contaminant in the ovine prolactin and 
which is not secreted in adequate amounts by an ectopic 
pituitary. Prolactin was unable to maintain the corpora 
lutea indefinitely under the conditions of this study.
v
INTRODUCTION
The existence of a pituitary factor which favors 
luteal function was suggested by the work of Evans and 
Long (1921) in which intraperitoneal injections of beef 
pituitary extract were found to lengthen the estrous 
cycle of the rat. Higher doses of the same material 
inhibited estrus completely.
Eleven years later Riddle, Bates and Dykshorn (1932) 
extracted a substance from the anterior pituitary which 
promoted lactation in normal parous guinea pigs and rabbits. 
The name, "prolactin" was proposed for this substance 
(Riddle and Bates and Dykshorn, 1933). Prolactin also in­
duced lactation in males and in nulliparous females which 
were first treated for two or three weeks with estrogen and 
progestin, similar results were obtained from two monkeys 
and an opossum. Lactation was induced in hypophysectomized 
rats with developed mammary gladds. Hypophysectomized 
doves exhibited growth and function of the crop gland 
when injected with prolactin. The same response in 
intact doves was suggested as a quantitative assay for
2
the hormone.
Evidence that the estrus-inhibiting factor of Evans 
and Long was the same as the lactation-inducing factor of 
Riddle, Bates and Dykshorn was presented by Dresel (1935), 
who surmised that the anestrus of pregnancy and of lactation 
in mice is caused either by a hormone of the corpus luteum 
or by prolactin from the pituitary. Noting that infections 
of prolactin for 30 days suspended estrus for 20 to 25 days, 
Dresel concluded that prolactin, and not a hormone from the 
corpus luteum, caused suspension of the estrous cycle.
Confirmatory results were obtained by Lahr and Riddle 
(1936) in experiments with rats. In addition to noting 
the interruption of the estrous cycle they found that the 
corpora lutea remained large and showed no clear evidence 
of degeneration when the rats received high dorses of pro­
lactin. The failure of low or moderate doses of progester­
one to suppress the cycle seemed to indicate that this 
hormone of the corpus luteum was not primarily responsible 
for the anestrum of gestation and lactation. These obser­
vations suggest that the hormone which induces lactation, 
the hormone which inhibits estrus, and the hormone which 
maintains the corpora lutea may actually be identical.
Since "pure" (i.e. crystalline) prolactin was not available 
until 1937 (White, Catchpole and Long, 1937) the evidence 
presented above cannot be considered proof that the three 
hormones are identical.
With an extract of sheep pituitary Astwood (1941) was 
able to maintain the corpora lutea of hypophysectomized 
rats. He named the material "luteotrophin" and considered 
it to be free of prolactin since it did not cause prolif­
eration of the mammary lobules in hypophysectomized rats. 
However, the induction of mammary lobule proliferation in 
hypophysectomized rats is not a test for prolactin (Evans, 
Simpson, and Lyons, 1941), and the extract cannot be said 
to have been free of prolactin. The extract was also thought 
to be free of FSH and LH.
Evidence that Astwood's luteotrophin was identical to 
prolactin was provided by Evans, Simpson, and Lyons (1941). 
They maintained placentomas in hypophysectomized rats with 
exogenous prolactin. On the basis of this experiment they 
proposed that prolactin be considered one of the gonado­
tropins. They noted that Astwood used the same method for 
preparing his hormone that Lyons (1936) used for preparing 
prolactin. Astwood*s hormone and Evans' hormone were in
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all probability identical.
Data confirming the luteotropic role of prolactin in 
the rat was provided by Desclin (1948) who injected pro­
lactin daily, beginning at the time of hypophysectomy, and 
observed intact corpora lutea on the tenth day. The pro­
lactin was thought to be free of contaminants except for 
traces of corticotropin.
Everett (1954) hypophysectomized rats one day after 
ovulation and grafted the adenohypophysis of each to a 
kidney. Pour days after the hypophysectomy one horn of 
the uterus was traumatized with two loops of thread. The 
animals were sacrificed eight days after hypophysectomy 
and the uteri were preserved for histological study.
Animals which were completely hypophysectomized and 
received pituitary grafts exhibited very large decidual 
cell responses. Hypophysectomized controls exhibited no 
decidual cell responses. Partially hypophysectomized rats 
which received grafts exhibited very large decidual cell 
responses whereas partially hypophysectomized controls 
exhibited none. Animals which had large fragments of pitui­
tary in the sella turcica at autopsy had either no decidual 
cell responses or small to very large responses. Everett
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concluded that relocation of the pituitary favored the 
release of luteotropic hormone. In another investigation 
Everett (1956) found that the corpora lutea of hypophysec­
tomized engrafted rats were intact at autopsy performed as 
many as 90 days after hypophysectomy and ovulation. Hypo­
physectomized, engrafted animals which received estrogen 
had intact corpora lutea when killed on the 120th day. This 
indicated that the life span of the corpora lutea was 
probably not intrinsically determined, but was dependent 
upon the presence of luteotropic hormone.
Desclin (1956) confirmed these results and claimed that 
it was incontestible that the pituitary, when isolated from 
the hypothalamus, liberated luteotropic hormone.
Browning and Brown (1936) hypophysectomized cyclic 
castrated mice which had bilateral intraocular ovarian iso­
grafts. After the grafts had regresses to thin sheets of 
stroma containing only minute follicles the animals were 
treated with FSH and LH to induce the development of 
corpora lutea. The corpora lutea thus formed did not 
exhibit the hyperemia of function. When similarly treated 
animals were given prolactin in addition to FSH and LH, 
the corpora lutea developed the typical hyperemia of
function. The ability of prolactin to maintain the corpora 
lutea of mice without a synergist has not been reported. 
Pituitary grafts are capable of maintaining the corpora 
lutea of pituitary-intact mice (Browning and White, 1963).
Donovan (1963) compared the corpora lutea of ferrets 
which had been stalk-sectioned on about the fourth day of 
pseudopregnancy with those of ferrets hypophysectomized 
at the same time. The corpora lutea of the hypophysectomized 
animals involuted by day 11 whereas those of the stalk- 
sectioned animals exhibited full development at that time.
On day 40 the corpora lutea of the stalk-sectioned ferrets 
were smaller than those of controls. He proposed that a 
synergist, possibly estrogen, was necessary for normal 
function. He further suggested that the corpora lutea may 
have a predetermined life span and may become refractory to 
hormone stimulation after a certain period. Although he con­
cluded that the pituitary of the ferret releases a luteo­
tropic hormone he did not state whether or not he thought 
it was prolactin.
Evidence for a possible luteotropic effect of prolactin 
in sheep was presented by Moore and Nalbandov (1955) who 
induced ovulation in the non-breeding season with exogenous
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gonadotropins and then maintained the corpora lutea for as 
many as 30 days beyond ovulation with prolactin alone. The 
normal time of involution is the eighth or ninth day after 
ovulation. Corpora lutea of ewes in the breeding season 
were maintained up to 17 days with prolactin but, judging 
from histological sections of the corpus luteum and of the 
endometrium as evidence of progestin activity, the pro­
lactin was more effective in the anestrus ewes. Five of ten 
sheep showed no luteotropic effect at all. The conclusion 
of this investigation on pituitary-intact sheep is now 
held in doubt because Denamur and Mauleon (1963) observed 
that hypophysectomy on the day of ovulation had no effect 
on the subsequent histological development and life span 
of the corpora lutea. If "luteotropin" is defined as a 
hormone which is necessary for the maintenance of the 
structural integrity of the corpus luteum, then it must 
be concluded that prolactin is not luteotropic in the 
sheep.
The corpora lutea of pigs are apparently not dependent 
upon a pituitary luteotropic factor. Du Mesnil du Buisson 
and LeGlise (1963) hypophysectomized pigs four or five 
hours after the initial signs of estrus or during the week
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following estrus and noted the condition of the corpora 
lutea at autopsy performed 13 or 14 days after estrus. The 
corpora lutea had not yet begun to retrogress. Retrogres­
sion usually begins on day 14 or 15. Brinkley, Norton and 
Nalbandov (1964) used a different approach and reached a 
similar conclusion. They achieved hypophysial blockade by 
large daily doses of progesterone beginning one or two days 
before ovulation. In spite of continuous blockade for 
seven to ten days the corpora lutea contained normal or 
almost normal amounts of progesterone at autopsy. They 
concluded that the corpora lutea need no hypophysial impetus 
beyond that at ovulation for normal structure and function.
Aldred, Sammelwitz and Nalbandov (1961) injected guinea 
pigs daily with up to 2.5 mg of prolactin beginning six, 
eight, ten or twelve days after the day of vaginal opening. 
The injections were continued until day 20. (The normal 
cycle is 16 to 19 days.) Since these injections failed to 
prolong the life span of the corpora lutea and had no effect 
on their size, the authors concluded that prolactin is not 
luteotropic in the guinea pig.
Confirmatory evidence was offered by Perry and Row­
lands (1962) who hypophysectomized guinea pigs two or five
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days after ovulation and found that the corpora lutea con­
tinued to grow. Although the growth rate was slower than 
in intact animals, by day 12 the corpora lutea of the two 
groups could not be distinguished, The corpora lutea 
persisted for about three weeks. In animals hypophysec­
tomized on the tenth day after ovulation the corpora lutea 
showed normal regression. When mated guinea pigs were 
hypophysectomized two days after ovulation, implantation 
occurred. In some animals the corpora lutea grew to the 
size of those of normal pregnancy. Perry and Rowlands con­
cluded that the withdrawal of pituitary luteotropin is 
probably not the factor responsible for the regression of 
the corpora lutea of guinea pigs.
Evidence for the lack of a luteotropic effect of pro­
lactin in the New Zealand rabbit was presented by Kil­
patrick, Armstrong and Greep (1964). The animals were 
given daily injections of prolactin beginning at the time 
of hypophysectomy, which was performed one week after LH- 
induced ovulation. The pseudopregnancy which results from 
LH-induced ovulation in intact animals usually lasts 17 or 
18 days in the rabbit; however, five days after hypophysec­
tomy, the corpora lutea were found to have involuted. Ovine
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LH permitted a considerable degree of corpus luteum main­
tenance and also maintained the endometrium in a progesta­
tional state.
Robson had previously (1937) offered evidence for a 
luteotropic activity by estrogen in various breeds of rab­
bits . Although pituitary gonadotropin maintained the corpora 
lutea of intact animals it did not maintain those of hypo­
physectomized animals. He suggested that gonadotropins 
might act through estrogen in maintaining the corpora lutea 
of rabbits. Hammond and Robson (1951) reported that estro­
gen pellets implanted in a corpus luteum of a rabbit 
resulted in the maintenance of that corpus luteum while 
others in the same ovary involuted.
The 21-day estrous cycles of nine young heifers were 
not altered by injections of up to 1,800 IU of prolactin 
per day. Corpora lutea regressed and follicles ruptured at 
normal times (Smith, McShan and Casida, 1957) . JEn vitro 
studies of bovine corpus luteum slices were carried out by 
Mason and Savard (1964). They found that very low doses of 
LH stimulated the slices to produce progestins.
Hisaw (1944) administered prolactin to four Rhesus 
monkeys. They retained normal sex cycles. He concluded
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that prolactin cannot maintain the corpus luteum of a 
normal menstrual cycle beyond the limit of the luteal 
phase.
A synergistic effect of prolactin and LH in women 
was suggested by Fried and Rakoff (1952) who found that 
these hormones, when injected together, delayed menses for 
three to six days. The injections were stopped three days 
before, or on the day of, the expected menses. Neither of 
the hormones had this effect when injected alone.
Lyon (1956) found that the menstrual cycle was prolong­
ed in four women who received daily injections of prolactin 
beginning on day 21. Ovaries of two of the women were 
observed during the progestational phase of the cycle. The 
corpora lutea showed histologic evidence of stimulation. 
Pregnandiol output was elevated and vaginal mucoprotein 
increased in all four cases.
The conclusions of Lyon and of others who claim a luteo­
tropic effect of prolactin in women have not had wide 
acceptance (Young, 1961).
A direct attempt to determine which, if any, hormone 
is responsible for the maintenance of the corpora lutea of 
the hamster has not been reported. A series of related
investigations has suggested that prolactin may be luteo­
tropic. Novoselslcy (1959) reported vaginal imicification 
and lengthening of the diestrual interval in prolactin- 
treated hamsters. Hursey (1959) noted an increase in the 
size of corpora lutea of prolactin-treated hamsters. 
Pituitary prolactin levels were reported to be highest 
when progestin levels are rising (Kirby, 1963). Kent and 
Lytle (1960) found enhanced decidual cell responses in 
prolactin-treated hamsters.
There is also evidence opposing the concept that 
prolactin is luteotropic in the hamster. Prolactin injec­
tions failed to prolong pseudopregnancy (Dyson, 1958 and 
Hursey, 1959). Greenwald (1965) found that PMS or HCG 
injections prevented estrogen-induced regression of the 
corpora lutea but prolactin did not. He concluded that a 
luteotropic hormone exists in the hamster, but that it 
probably is not prolactin. He further stated that if pro­
lactin is luteotropic in the hamster it probably requires 
the presence of a synergist, possibly FSH.
In summary, extensive evidence for the luteotropic 
function of prolactin is available only for the rat. In 
this species the corpora lutea involute shortly after
hypophysectomy but are maintained in hypophysectomized rats 
by prolactin injections or by pituitary grafts. The 
corpora lutea thus maintained are capable of maintaining 
the decidual cell response. Hyperemic corpora lutea can 
be maintained in hypophysectomized LH- and FSH-treated 
mice with pituitary grafts or exogenous prolactin. Attempts 
to maintain hyperemic corpora lutea in hypophysectomized 
mice with prolactin alone have not been reported. The 
maintenance of intact corpora lutea in stalk-sectioned 
ferrets indicates that prolactin is luteotropic in this 
species (Donovan, 1963). Evidence thus far obtained from 
other animals either fails to indicate a luteotropic func­
tion for prolactin or indicates that prolactin is not luteo­
tropic. The present investigation was carried out to deter­
mine the role of prolactin in the maintenance of the corpora 
lutea of the golden hamster.
METHODS AMD MATERIALS
The Hamsters
One hundred sixty-nine golden hamsters, Mesocricetus 
auratus (Waterhouse), of the Louisiana State University 
colony were utilized in this investigation. Animals were 
removed from the supply colony and housed in individual 
cages at least eight days before being subjected to any 
experimental procedure. The estrous cycle of each animal 
was observed during this time. Animals that failed to 
exhibit normal four-day cycles as evidenced by willingness 
to mate were discarded. All animals were fed Purina 
Laboratory Chow and water ad libitum. Some hypophysectom­
ized animals were given water-soaked chow for the first 
few days after the operation. Most of the animals weighed 
from 90 to 120 g, although a few weighed as little as 80 
or as much as 160 g. All animals were anesthetized with 





Some of the prolactin used in this investigation was 
purchased from Mann Research Laboratories (lot numbers 
J2439 and M1081). This ovine prolactin was a fine white 
powder which did not dissolve immediately but formed lumps 
when water was added. These lumps usually adhered to the 
wall of the container and frequently required more than 
five minutes (without shaking) for complete dissolution. No 
assay for contaminating pituitary hormones was available.
The National Institutes of Health provided 450 mg of 
ovine prolactin NIH-P-S5 and 200 mg of ovine prolactin 
NIH-P-S6. This hormone was in the form of white crystals 
which dissolved almost immediately in cold distilled water. 
An assay of contaminating pituitary hormones was provided. 
The NIH-P-S5 had an FSH potency of less than 0.009 times 
NIH-FSH-Sl per mg and an LH activity of less than 0.004 
times NIH-LH-Sl per mg. The FSH potency of NIH-P-S6 was 
less than 0.006 U/mg and the LH potency was less than 
0.003 U/mg. The prolactin activity of NIH-P-S5 was stated 
to be 17 U/mg and the activity of NIH-P-S6 was 25 IU/mg 
when assayed by the systemic pigeon crop sac method.
"Pure" prolactin has an activity of 30 IU/mg (Reisfel,
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Williams, Cirillo, Tong, and Brink, 1964) .
The equine LH was purchased from Mann Research Labora­
tories (lot number J2238). No assay of contaminating hor­
mones was provided. The potency of this preparation is 
unknown.
The porcine FSH was also purchased from Mann Research 
Laboratories (lot number K1639). The extent of contami­
nation and the potency of this preparation is also unknown.
The hormones were reconstituted with cold, sterile, non- 
pyrogenic distilled water (Cutter Laboratories). The 
solutions were stored at about 0°C and injected subcutaneous- 
ly without warming. Little or no discomfort was apparent 
when the solution was injected under the loose skin of the 
flank near the hind limb.
Methods for Observing Corpora Lutea
Several methods were employed to facilitate repeated 
observations of the corpora lutea. Some corpora lutea 
were grafted to the iris and observed through the cornea. 
Others were observed in_ situ in the intact ovary which was 
drawn through an incision or through a plastic portal 
sewed into the skin. Some observations were made at autopsy.
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Intraocular Grafts of Corpora Lutea. - The surgical 
procedures involved in grafting corpora lutea to the iris 
irritate the animal if a proper plane of anesthesia has not 
been achieved. Therefore the operation was not begun until 
at least ten minutes after the animal lost consciousness.
At that time the ovary and its associated fat body were 
lifted through a small incision in the dorsolateral body 
wall. The ovarian blood vessels were ligated with a single 
thread loop. The periovarial sac was left intact until the 
eye had been prepared to receive the graft.
Without delay a latitudinal arc of about 45° was cut 
in the cornea just afoove the ciliary body with a razor blade 
fragment. Because of the rapidity with which the cornea 
repairs itself the transfer of the corpora lutea was carried 
out with utmost speed.
The periovarial sac was opened and a corpus luteum (or 
two or three contiguous corpora lutea) was removed with 
finely sharpened jewelers' forceps. With the forceps the 
aorpus luteum was pushed through the slit in the cornea to 
the opposite side of the anterior chamber. The irises of 
the first few animals to undergo this operation were 
scratched or torn deliberately in order to induce blood
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vessel proliferation. Experience revealed that grafts to 
intact irises became vascularized as quickly and as exten­
sively as those to damaged irises. When the tendency of 
the eye to disembogue the graft along with the aqueous humor 
subsided, polysporin ointment was applied liberally and 
the lid was closed. The cornea was not stitched.
Although intraocular grafts provided a means whereby 
the corpora lutea could be observed frequently without the 
use of an anesthetic, this method was not used extensively. 
Certain disadvantages restrict its usefulness. The cornea 
sometimes clouded obscuring the graft. Only 39 of 61 
grafts (64%) became vascularized. Intraocular corpora 
lutea usually became hyperemic one day later than corpora 
lutea situ in the ovary and, in untreated controls, main­
tained the hyperemic state longer.
The Portal. - The portal consisted of a 1 cm length of 
polyvinyl tubing (14 mm O.D. and 9 mm I.D.) which was 
threaded inside. Four pairs of 1 mm holes were drilled near 
the base to provide a means of attachment to the skin. The 
hair was removed from the dorsolumbar region and separate 
skin and muscle incisions were made. The base of the 
portal was placed into the skin incision and affixed with
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four individual sutures. Sulfadiazine was sprinkled 
liberally on the skin around the base of the portal. The 
ovary was then drawn through the portal. Contact between 
instruments or the portal and the periovarial sac was 
avoided since it apparently caused the sac to cloud. All 
manipulations of the sac and ovary were carried out indi­
rectly via the fat body. To facilitate subsequent lifting 
of the ovary through the portal without undue disturbance 
of the sac, a 3 cm length of thread was tied around the ovi­
duct by a loose knot. The ovary was returned to the abdomi­
nal cavity. After placing some polysporin ointment on the 
ovary and fat body a threaded polyvinyl rod was screwed 
into the portal. Polysporin was used instead of sulfadia­
zine since the latter is insoluble and tends to promote 
connective tissue proliferation thus hindering subsequent 
observations.
Drawing the ovary and its associated tissues through 
the portal resulted frequently in internal bleeding and 
later loss of transparency of the periovarial sac. The 
sac was maintained intact as long as possible but when 
clouding finally obscured the ovary a relatively avascular 
portion of the sac was slit. After the sac was slit the
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ovary was expressed for observation and, whin possible, 
returned to the sac. Ovaries which could not be returned 
required additional caution while handling during subsequent 
observations because the corpora lutea tended to become 
vascularized by vessels from the fat body.
iData obtained by observations of iji situ corpora lutea 
via a portal were considered more reliable than data obtain­
ed from the ectopic corpora lutea in the anterior chamber 
of the eye. Although the occasional clouding of a periovar­
ial sac was a hinderance to observations, the difficulty 
was overcome by slitting the sac, whereas a clouded cornea 
terminated the observations. Occasionally an animal 
removed the portal. Subsequent observations were then 
made by laparotomies.
Laparotomy. - A 1 cm incision was made in the dorso- 
lumbar region and through it the fat body and the ovary 
were drawn. After the observation a single suture was 
placed in the muscle incision and the skin incision was 
closed with three or four sutures. Observations follow­
ing laparotomy were unsatisfactory when frequent obser­
vations were necessary. Adhesions of the viscera to each 
other and to the body wall frequently made the observations
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difficult or impossible. These adhesions and an occasional 
weakening of the skin sometimes necessitated a new incision. 
However, clouding of the periovarial sac did not seem to 
occur as frequently in these animals as in those observed 
by means of a portal.
Autopsy. - There was some indication that frequent 
observations via the portal or laparotomy may have altered 
the pattern of regression of the corpora lutea. A single 
observation of the corpora lutea at autopsy yielded the 
most reliable information but this procedure was not 
possible in most cases, since frequent observations were 
obligatory.
Hypophy s ec tomy
A midventral incision was made in the neck commencing 
between the forelinibs and extending to a point about 0.5 cm 
caudal to the lower lip. Since the integumentary muscle 
is thin and closely applied to the skin it was cut simul­
taneously with the skin. Salivary glands, lymph nodes and 
multilocular fat bodies were reflected to expose the 
sternohyoid muscles. With jewelers* forcepts the fascia 
was removed from these muscles and they were separated to
expose the trachea. A transverse slit, just large enough 
to accept a 1.7 mm plastic tracheotomy tube, was made in 
the trachea caudal to the isthmus of the thyroid gland.
One end of this 4 cm tube was beveled. The beveled end 
was inserted into the slit in the trachea and the other 
end was so placed as to assure freedom from obstruction.
When the animal was breathing more or less normally the 
fascia was picked away from the triangle formed by the 
sternohyoid, sternomastoid and digastric muscles. Clear­
ing this area of lymph glands and connective tissue 
revealed the cranial extensions of a pair of bilateral 
muscles of the intervertebral flexor group. These muscles 
were traced forward to their insertions on the basioccipital 
and basisphenoid bones.
After the muscle was scraped from the basioccipital 
and basisphenoid bones a pilot hole was made at low drill 
speed in the basisphenoid. All drilling was performed with 
a number 37 Revelation burr. The hole was contiguous with 
the suture between the two bones. After the initial hole 
was about 0.5 mm deep it was extended in all directions.
If bleeding occurred a small piece of bone wax was pressed 
into the hole and the drilling was resumed. When the hole
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was about 2 mm in diameter it was carefully and evenly 
deepened until the hypophysis could be seen through the bone. 
The final breakthrough into the sella turcica was made with 
deliberate but gentle jabs of a slowly turning burr. The 
larger fragments of bone were removed with fine forceps.
The gland was teased with gentle mouth suction via a 1.7 
ram O.D. or 1.5 mm O.D. plastic tube. This procedure usually 
made it possible for the gland to be removed without the 
uncontrollable hemorrhage that frequently occurred when 
attempts were made to remove the gland with one strong 
effort. The gland was removed with the same tube and a 
small ball of bone wax was placed into the hole and pressed 
flush with the bone.
Bone chips, pieces of wax, and blood were removed from 
the pharynx with forceps and by suction after flooding with 
saline solution. The tracheotomy tube was removed and the 
trachea was inspected for damage. Sulfadiazine powder was 
sprinkled into the incision, but the immediate site of 
entrance into the pharynx was avoided. The incision was 
closed with a continuous suture. A sham hypophysectomy 
consisted of the preceding procedure but the gland was not 
teased or removed.
At autopsy the calvaria was removed with scissors and 
the brain was lifted out of the skull. The sella turcica 
was inspected for fragments of hypophysis. Some of the 
skulls were studied histologically to determine whether 
pituitary fragments were present.
Pituitary Grafts
Males were used as pituitary donors. The donor was 
decapitated and the roof of the skull was removed by 
inserting one scissor blade into the foramen magnum as far 
rostrad toward the eye as possible and cutting from the 
foramen to the eye on both sides. To prevent drying of 
the gland, the brain was left in place until the recipient 
was prepared to receive the graft. The recipient's kidney 
was expressed through an incision in the dorsolateral body 
wall and a slit was made in the kidney capsule adjacent to 
the hilum. The brain of the donor was then removed and 
the adenohypophysis was drawn into the tip of a plastic 
suction tube and transferred to the recipient's kidney.
The tube was inserted far enough under the kidney capsule 
to permit depositing the gland between the capsule and 
the hilum of the kidney. The kidney was then returned to
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the abdominal cavity and the incision was closed.
Several attempts were made to utilize the cheek pouch 
as a site for pituitary grafts. As many as five pitui- 
taries grafted to the cheek pouch failed to elicit the 
response attained with two pituitaries grafted to the 
kidney.
Hysterectomy
Hysterectomy was performed via a midventral incision 
commencing about 1.5 cm anterior to the urethral orifice 
and extending cephalad about 2 cm. A mosquito clamp was 
used to lift one horn of the uterus while the oviduct and 
mesentery were being cut with a Hyfrecator needle. The 
contralateral horn was then cut from the oviduct and from 
the mesentery and the body of the uterus was transected.
This technique of simultaneous cutting and cauterization 
usually resulted in very little hemorrhage. The incision 
was closed after a liberal application of sulfadiazine 
powder to the viscera.
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Procedural Groups
The animals may be divided into procedural groups. 
Tables I through XVI provide procedural details for each 
animal. The procedural groups were as follows:
Group A Untreated controls used to determine the 
n - 58
sequence of changes in the corpora lutea 
of the cycle.
Group B Hypophysectomized during the estrous cycle, 
n = 6
Group c Untreated pseudopregnant controls . 
n = 13
Group D Hypophysectomized during pseudopregnancy, 
n = 5
Group E Initially pseudopregnant animals receiving 
n = 6
pituitary grafts.
Group P Initially cyclic animals receiving pituitary 
n * 6
grafts.
Group G Initially pseudopregnant animals which then 
n * 9
received pituitary grafts and were hypo­
physectomized .
Group H Initially cyclic animals which received 
n ■ 5



















Initially cyclic animals receiving exogenous 
prolactin.
Initially cyclic animals which were then 
hypophysectomized and administered exogenous 
prolactin.
Same treatment as group J, but with sub­
total hypophysectomy.
Animals hysterectomized during pseudo­
pregnancy.
Same treatment as group L, and receiving 
pituitary grafts.
Cyclic animals receiving LH.
Cyclic animals receiving PSH.





Corpora lutea of the cycle were usually vascularized 
(pink) by the end of day 2^ and hyperemic (red) by the end 
of day 3. By the end of day 4 or the morning of the day of 
the ensuing estrus they were again pink indicating the 
onset of ischemia. By the evening of estrus ischemia was 
usually complete and the corpora lutea appeared white. The 
subtle difference between a bright pink corpus luteum and a 
hyperemic corpus luteum that has not yet attained the bril­
liant red condition introduced an element of subjectivity 
into the observations.
In some animals pink corpora lutea of day 2 were grafted 
to the iris. These usually became temporarily white within 
a few hours but by the morning of day 3 they had attained a 
vascular supply. They were hyperemic on the evening of 
day 3 and on the morning of day 4. Half of the animals
Day 1 is the 24 hours terminating in ovulation.
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exhibited evidence of ischemia on the evening of day 4. In 
a few cases hyperemia was still evident on the day of 
ensuing estrus and for two or three days thereafter. Those 
hyperemic corpora lutea which persisted beyond estrus 
diminished in size on the day after estrus. This phenomenon 
was not observed in animals in which the observations were 
made by means of a portal. Intraocular grafts of corpora 
lutea usually became yellow on the day of estrus or on the 
following day, whereas the corpora lutea in the ovary did 
not at any time appear yellow.
Group B 
(Table II)
The corpora lutea of initially cyclic animals which 
were hypophysectomized on day 2 (or, in one case on day 3) 
became ischemic, on the average, about two days after 
hypophysectomy. At the subsequent estrus all were white.
Group C 
(Table III)
The corpora lutea of pseudopregnant animals were 
usually ischemic by the evening of day 8 of pseudopregnancy 
but occasionally (in two out of 13 animals) remained
hyperemic through that day. All were ischemic by the even­
ing of day 9. The nine animals of this group that were not 
sacrificed before the ninth day exhibited psychic estrus on 
the evening of that day.
Group D 
(Table IV)
The corpora lutea of pseudopregnant animals which were 
hypophysectomized one or two days after sterile mating 
became ischemic earlier than those of pseudopregnant con­
trols (Group C, Table III). In one of the five animals of 
this group the corpora lutea were completely ischemic two 
days after hypophysectomy. The corpora lutea of the other 
four were observed either three of four days after hypo­
physectomy and were found to be ischemic. The corpora lutea 
of these four animals were observed only once and were 
probably ischemic prior to the time of observation.
Group E 
(Table V)
One or two pituitaries grafted to the kidney had no 
effect on the life span of the corpora lutea of pseudopreg­




Cyclic animals which received two or three pituitary 
grafts thereafter exhibited extended periods of luteal 
hyperemia and anestrus (pseudopregnancies) for the duration 
of the observations. Estrus was observed or inferred at 
intervals of seven to nine days. In two instances estrus 
was exhibited after the usual four days, but thereafter a 
pattern of extended luteal hyperemia and anestrus was mani­
fest .
In animal F5 two pseudopregnancies each lasting eight 
days, or a nine and an eight day pseudopregnancy are thought 
to have followed the recorded eight day pseudopregnancy. 
Although an intervening psychic estrus was not observed the 
existing corpora lutea became ischemic and new corpora 
lutea were produced. Psychic estrus probably occurred 




The corpora lutea of pseudopregnant animals which were
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hypophysectomized two or three days after receiving pitui­
tary grafts survived no longer than those of the hypophy­
sectomized pseudopregnant controls shown in table IV.
Group H 
(Table VIII)
The corpora lutea of cyclic animals which received 
pituitary grafts and were hypophysectomized either one hour 




Cyclic animals, with intact pituitaries, which received 
twice daily injections of ovine prolactin (85 or 90 IU/hg/ 
day) beginning on or before the evening of day 3 exhibited 
hyperemic corpora lutea longer than the uninjected controls 




Cyclic animals which were hypophysectomized and treated
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with prolactin (80 to 90 IU/hg/day) exhibited hyperemic 
corpora lutea up to six days beyond the usual time of invo­
lution of corpora lutea (cf. Table II). Animal J12 retained 




These animals received the same treatment as Group J 
animals but at autopsy were found to have fragments of 
pituitary in the sella turcica. Animal K2 retained hyperemic 
corpora lutea beyond the normal date of termination. The 
corpora lutea were not completely ischemic until the fifth 
day after the cessation of exogenous prolactin administra­
tion. This animal apparently suffered damage to the hypo­
thalamus during hypophysectomy. It slept almost con­
tinuously and was difficult to arouse. Its body temperature 
was considerably lower than normal. Other animals of this 




Of three animals which were hysterectomized four days 
after sterile mating one exhibited completely ischemic 
corpora lutea on the evening of the 14th day after sterile 
mating. The remaining two exhibited pink corpora lutea on 
the evening of the 16th day. These data are similar to 
those obtained by Gatipon and Kent (1964).
Group M 
(Table XIII)
Pseudopregnant animals which were hysterectomized five 
days after sterile mating and then received pituitary grafts 
retained hyperemic corpora lutea for 14 to 16 days. All 
corpora lutea had begun to regress on or before the 16th 
day after sterile mating.
Group N 
(Table XIV)
Four out of five cyclic animals which received LH 
injections of 130 or 250 ug twice daily, exhibited psychic 





Each of six cyclic animals which received PSH injec­
tions of 200 ug twice daily exhibited a normal four day 
cycle during the injection period. The corpora lutea 
exhibited normal patterns of regression.
Group P 
(Table XVI)
Three out of eight sham hypophysectomized animals 
exhibited normal estrous cycles. Three exhibited an initial 
four day cycle and a prolonged period of anestrus. Two 
exhibited prolonged periods of anestrus. The corpora lutea 
of one animal which exhibited prolonged anestrus were 
observed and found to remain hyperemic for an extended 
period.
Tables
Explanation of Letters and Symbols 
Tables II to XVI Inclusive
The vertical columns identified by SM or E and Arabic 
numerals represent successive days. A symbol or letter in 
the left half of a vertical column indicates a treatment or
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observation between the hours of 0800 and 1200 whereas a 
symbol or letter in the right half indicates a treatment 
or observation between the hours of 2000 and 2400. The 
three horizontal columns allocated to each animal contain 
the available information concerning the condition of the 
corpora lutea (top column), the time of hormone injection 
(middle column), response to psychic estrus test (bottom 
column) and time of surgical procedures (middle and bottom 
rows).
A Autopsy
E Psychic estrus demonstrated by lordosis
G Anterior pituitary grafted to kidney
I Intraocular graft of corpora lutea
L Laparotomy






T Uterine trauma inflicted
UX Hysterectomy -
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+ Injection of indicated hormone 
• Corpus luteum hyperemic (red)
9 Corpus luteum in initial stages of ischemia
or hyperemia (pink)
O Corpus luteum ischemic (white)










Corpora Lutea Day and Time of Day 
















Pink 75.0 18.9 39.5 48.5 36.4 38.8
White 5.6 8.1 0 0 33.2 51.6
19
Portal
Red 10.0 34.0 66.0 93.3 47.0 11.1
Pink 80.0 66.0 34.0 6.7 153.0 33.3
White 0 0 0 0 0 55.6
♦Untreated controls used to determine the sequence of changes in the corpora lutea of the 
cycle. The numerals represent the percentages of animals exhibiting red, pink or white 
corpora lutea at selected intervals curing the cycle.
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Certain of the foregoing data, which were obtained by 
the classical procedures for determining the function of a 
hormone, indicate that prolactin, is luteotropic in the 
golden hamster. The evidence is as follows:
Ovine prolactin injections maintained the corpora lutea
of hypophysectomized animals (Group J, Table X) beyond the
duration of the corpora lutea of uninjected hypophysectomized
2animals (Group B, Table II). Ten out of eleven animals 
exhbited hyperemic corpora lutea longer than the average 
of the control animals. The mean time of onset of ischemia 
was 4.2 days (mode = 4.5 days, maximum = 9.0 days) after 
hypophysectomy in the experimental group and 1.9 days 
(mode = 2.0 days, maximum = 2.5 days) in the control group.
The normal four day estrous cycle was suspended in 
pituitary-intact animals which received two or three pitui­
tary grafts (Group F, Tatole VI). Seven to nine day inter­
vals (pseudopregnancies) characterized by hyperemic corpora
2Animal J2 died before the corpora lutea regressed and 
it is therefore not included in the calculations.
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lutea were exhibited by each animal (except F2 which died 
on the eighth day) during the period of observation. The 
phenomenon of recurring pseudopregnancies in engrafted 
animals has also been observed in mice (Browning and White, 
1963).
The corpora lutea of 13 out of 16 cycling animals with 
intact pituitaries which were given injections of ovine 
prolactin showed signs of ischemia an average of 6.4 days 
after estrus (mode = 4.5 days, maximum = 8.0 days) whereas 
those of uninjected normal cycling animals showed signs of 
ischemia an average of 3.3 days (mode - 3.0 days, maximum - 
4.0 days) after estrus. The corpora lutea of three of the 
injected animals (1-14, 1-15 and 1-16) remained hyperemic 
approximately as long as those of pseudopregnancy.
The possibility that either FSH or LH was the primary 
luteotropin in these experiments was tested. These hormones 
were probably secreted by the in situ pituitaries. The 
corpora lutea of all six normal cycling animals which received 
200 ug of FSH twice daily (Group 0, Table XV) became ischemic 
at the same time as those of the controls (Group A, Table 1). 
The corpora lutea of four out of five normal cycling animals 
which received injections of 130 or 250 ug of LH twice
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daily (Group N, Table XIV) became ischemic earlier than 
those of untreated controls (group A, Table I) and the 
diestrual interval was shortened by one day. Neither FSH 
nor LH in the amounts tested was capable of maintaining 
the corpora lutea of the estrous cycle.
These experiments demonstrate that prolactin is 
luteotropic in the golden hamster. However, prolactin 
alone cannot maintain the corpora lutea; it requires a 
synergist. Cyclic animals which received pituitary grafts 
and pseudopregnant animals which received pituitary grafts, 
both having been subsequently hypophysectomized, exhibited 
ischemic corpora lutea three days after hypophysectomy 
(Group G, Table VII and Group H, Table VIII). The inability 
of grafts to maintain the "corpora lutea in the absence of 
the in situ pituitary indicates that the pituitaries of the 
engrafted animals of Group F (Table VI) secreted a synergist. 
This synergist is presumably present as a contaminant of 
the ovine prolactin which prolonged the life span of the 
corpora lutea of hypophysectomized animals.
Although prolactin (aided by a synergist) is capable 
of maintaining the corpora lutea, it cannot do so indefinite­
ly. The maximum life span of the corpora lutea is eight
days in normal pseudopregnancy or under the influence of 
exogenous prolactin or pituitary grafts. However, the 
life span may be increased by hysterectomy (Gatipon and 
Kent, 1965 and Group L, Table XII). Hysterectomy 
apparently eliminates a uterine luteolytic principle which 
normally exerts its effects at the end of pseudopregnancy. 
The presence of a pituitary graft in a hysterectomized 
pseudopregnant animal will not prolong the corpora lutea 
beyond 16 days (Group M, Table XIII), the normal maximum 
life span of corpora lutea under these conditions. The 
reason for luteal involution at 16 days in the presence of 
a graft and in the absence of the uterus is not disclosed 
by the present investigation. Involution at this time may 
be due to still another luteolytic substance, possibly from 
the pituitary. As an alternative, luteolysis at approxi­
mately the 8th day may normally be accomplished by a 
pituitary factor, the release of which is delayed another 
eight days by hysterectomy. It is also possible that the 
involution of the corpora lutea in hysterectomized animals 
at 16 days is not due to the presence of a luteolytic sub­
stance, but is due to the absence of an adequate amount of 
the synergist.
SUMMARY
1. Ovine prolactin prolonged the life span of the corpora 
lutea of initially cyclic hypophysectomized hamsters and 
initially cyclic hamsters with intact pituitaries.
2. Neither porcine FSH nor equine LH maintained the corpora 
lutea of cyclic animals with intact pituitaries.
3. Pituitary grafts maintained the corpora lutea of initial­
ly cyclic animals with intact pituitaries, but grafts 
did not maintain the corpora lutea of initially cyclic 
hypophysectomized animals.
4. Pituitary grafts or exogenous prolactin maintained the 
corpora lutea for a maximum of eight days. This is the 
usual survival time of the corpora lutea of pseudo­
pregnancy.
5. The corpora lutea of pseudopregnant hysterectomized 
animals with intact pituitaries remained hyperemic 14 
to 16 days. Pituitary grafts did not prolong the life 
span of corpora lutea of similarly treated animals 
beyond 16 days.
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Prolactin is luteotropic in the hamster but requires 
synergist. It was unable to maintain corpora lutea 
indefinitely under the conditions of this study.
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